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Section  1 0 


Purpose  and  Test  Procedure 
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Purpose  and  Test  Procedure 


The  purpose  of  the  five  (5)  30.5  cm  diameter  pole  barrier  impact  tests  was  for  research  and 
development  in  support  of  the  CRASH3  damage  algorithm  reformulation 

The  1992  Chevrolet  Caprice  was  equipped  with  a 5.7-liter,  8-cylinder,  in-line,  gasoline 
engine  with  a 4-speed  automatic  transmission.  A third  axle  was  placed  643  mm  behind  the 
vehicle’s  front  wheel  centerline  to  raise  the  front  wheels  so  that  it  could  withstand  five  (5)  impacts. 
The  test  weight  of  the  vehicle  with  third  axle  was  1 906  kilograms. 

The  vehicle  was  instrumented  with  eleven  (11)  accelerometers  oriented  to  measure  vehicle 
X-,  Y-,  and  Z-axis  accelerations. 

Each  crash  test  event  was  recorded  by  three  (3)  high-speed  motion  picture  cameras 
operating  at  approximately  1000  frames  per  second 
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Section  2 0 


Vehicle  and  Test  Data 


2-1 


Table  1 Test  Vehicle  Information 


Vehicle  Manufacturer:  General  Motors  Corp  Model  Year:  1992 

Make/Model:  Chevrolet/Caprice  VIN:  1G1BL5377NW138766 

Body  Style:  4-door  sedan  Color:  White 

Engine  Data:  Type:  In-line  Cylinders:  8 Displacement:  5.7-liter 

Transmission  Data:  _4_  Speed,  _ Manual,  _X_  Automatic,  _ Fwd,  _X_  Rwd,  _4wd 
Date  Vehicle  Received:  09/30/94  Odometer  Reading:  75,854 

Dealer's  Name  And  Address:  Na 

Accessories: 


Power  Steering 

Yes 

Automatic  Transmission 

Yes 

Power  Brakes 

Yes 

Automatic  Speed  Control 

No 

Power  Seats 

No 

Tilting  Steering  Wheel 

Yes 

Power  Windows 

Yes 

Telescoping  Steering  Wheel 

No 

Tinted  Glass 

Yes 

Air  Conditioning 

Yes 

Radio 

Yes 

Anti-Skid  Brake 

Yes 

Clock 

Yes 

Rear  Window  Defroster 

Yes 

Other 

None 

Remarks: 


1.  Is  the  vehicle  stock  throughout?  Yes 

2.  Does  vehicle  show  evidence  of  prior  accident  history?  No 

3.  Does  vehicle  show  any  significant  corrosion9  No 

4.  Condition  of  the  front/rear  bumper  and  frame:  Good 

Certification  Data  From  Vehicle's  Label: 


Vehicle  Manufactured  By:  General  Motors  Corp 

Date  of  Manufacture:  04/92  VIN:  1G1BL5377NW138766 

GVWR:  5234  lbs. 

GAWR:  Front:  2449  lbs..  Rear:  2685  lbs. 
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Table  1 Test  Vehicle  Information,  Cont'd. 


Tires  On  Vehicle  (Mfr.,  Line,  Size):  General,  XP  2000  AS,  P235/70R15 
Tire  Pressure  With  Maximum  Capacity  Vehicle  Load:  Front:  241  kPa 

Rear:  241  kPa 

Spare  Tire  (Mfr.,  Line,  Size):  General,  XP  2000  AS,  P235/70R15 
Type  Of  Seats:  Front:  Split  bench 

Rear:  Bench 

Type  Of  Front  Seat  Backs:  Fixed  back 
Maximum  Width:  1956  mm 
Wheelbase:  2944  mm 
Location  Of  Label  Stating  Tire  Data: 

The  label  was  located  on  the  driver's  door. 

Tire  & Capacity  Data  From  Vehicle's  Label: 

Recommended  Tire  Size:  P235/70R15 

Recommended  Cold  Tire  Pressure:  Front:  35  psi;  Rear:  35  psi 
Designated  Seating  Capacity:  _3_  Front  _3_  Rear  _6_  Total 

Vehicle  Capacity  Weight:  1100  lbs. 

Test  Vehicle  Attitude  (All  Measurements  Are  In  Millimeters): 


Delivered  Attitude: 

LF 

703, 

RF 

700, 

LR 

544, 

RR 

544 

Pre-Test  Attitude1: 

LF 

825, 

RF 

821, 

LR 

632, 

RR 

623 

1 Pre-test  attitude  measured  with  third  axle  installed. 
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Table  1 Test  Vehicle  Information.,  Cont'd. 


Weight  Of  Test  Vehicle  As  Received  (With  Maximum  Fluids): 


Right  Front 

530 

KG 

Right  Rear 

382 

KG 

Left  Front 

516 

KG 

Left  Rear 

370 

KG 

Total  Front  Weight 

1046 

KG 

(58.2%  Of  Total 

Vehicle 

Weight) 

Total  Rear  Weight 

752 

KG 

(41.8%  Of  Total 

Vehicle 

Weight) 

Total  Delivered  Weight 

1798 

KG 

Weight  Of  Test  Vehicle1: 
Right  Front2 

684 

KG 

Right  Rear 

266 

KG 

Left  Front2 

703 

KG 

Left  Rear 

253 

KG 

Total  Front  Weight2 

1387 

KG 

(72.8%  Of  Total 

Vehicle 

Weight) 

Total  Rear  Weight 

519 

KG 

(27.2%  Of  Total 

Vehicle 

Weight) 

Total  Test  Weight1 

1906 

KG 

Weight  Of  Ballast  Secured  In  Vehicle  Cargo  Area:  0 KG 
Components  Removed  To  Meet  Target  Test  Weight:  None 

CG  = 1270  MM  Rearward  of  Front  Wheel  Centerline 


1 Weight  of  third  axle  included  in  total  test  weight. 

2 The  front  wheel  weights  are  for  third  axle  wheels. 
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PROFILE  MEASUREMENTS  AT  VEHICLE  BUMPER  HEIGHT  444  MM 
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All  meausrements  are  in  millimeters.  Column  readings  are  75  millimeters  apart  starting  on  the  left  side  of  the  vehicle. 

All  X-axis  measurements  taken  from  a reference  plane  5526  millimeters  from  and  parallel  to  the  rear  bumper. 

All  Y-axis  measurements  taken  from  a reference  plane  1200  millimeters  from  and  parallel  to  the  vehicle's  longitudinal  centerline 
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All  meausrements  are  in  millimeters.  Column  readings  are  75  millimeters  apart  starting  on  the  left  side  of  the  vehicle. 

All  X-axis  measurements  taken  from  a reference  plane  5526  millimeters  from  and  parallel  to  the  rear  bumper. 

All  Y-axis  measurements  taken  from  a reference  plane  1200  millimeters  from  and  parallel  to  the  vehicle's  longitudinal  centerline 
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All  meausrements  are  in  millimeters.  Column  readings  are  75  millimeters  apart  starting  on  the  left  side  of  the  vehicle. 

All  X-axis  measurements  taken  from  a reference  plane  5526  millimeters  from  and  parallel  to  the  rear  bumper. 

All  Y-axis  measurements  taken  from  a reference  plane  1200  millimeters  from  and  parallel  to  the  vehicle's  longitudinal  centerline 


Data  Acquisition  Explanations 


The  vehicle’s  right  rear  seat  crossmember  Y-axis  acceleration  data  channel,  TRRYG1,  did 
not  return  to  zero  after  the  impact  event  on  Tests  2,  4,  and  5.  This  anomaly  affected  the 
computations  of  the  vehicle’s  right  rear  seat  crossmember  Y-axis  velocity  and  displacement. 

The  vehicle’s  center  of  gravity  X-axis  acceleration  data  channel,  VCGXG1,  exceeded  its 
full  scale  output  between  35  and  45  milliseconds  on  Test  5.  This  anomaly  affected  the 
computations  of  the  vehicle’s  center  of  gravity  resultant  acceleration,  resultant  velocity,  X- 
axis  velocity,  resultant  displacement,  and  X-axis  displacement. 
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Figure  1 Vehicle  Accelerometer  Placement 


SIDE  VIEUI 


BOTTOM  VIEU 
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Figure  2 Camera  Positions 


a 


Real  Time  Panning 
Camera 
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Section  3.0 


Test  941006-1  Summary 
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Table  3 Test  Conditions 


Test  No.  941006-1 

Date  of  Test:  10/06/94 
Time  of  Test:  8:50 

Ambient  Temperature  at  Impact  Area:  16°  C 

Intended  Impact  Velocity:  8.0  kph 

Actual  Impact  Velocity:  Primary  = 8.4  kph 

Secondary  = 8.4  kph 

Subject  Vehicle  Data 

Length  of  Direct  Contact  Damage 

Maximum  Cumulative  Crush  at 
Vehicle  Bumper  Height: 

Vehicle  Attitudes: 

Post-Test:  LF:  820;  RF:  811;  LR:  634;  RR:  624 


154  mm 


12  mm 


All  distance  measurements  are  in  millimeters. 
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Table  4 Vehicle  Crush  At  Vehicle  Bumper  Height 
Test  No.  941006-1 


FL  = 523 

Cl  = 2 

C2  = 8 

C3  = 1 

C4  = 11 

C5  = 5 

C6  = 6 

NOTE:  FL  is  the  post-test  length  of  the  damaged  surface. 

Measurements  Cl  - C6  were  spaced  equally  apart  over  the  post-impact  length  of  the  damaged 
surface.  This  distance  is  defined  as  length  "FL"  on  the  vehicle  crush  profile  plot. 


All  measurements  are  in  millimeters. 
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Figure  3 Vehicle  Profile  At  Bumper  Height 
Test  1 
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500  1000  1500  2000  2500  3000 


Table  5 Impacted  Vehicle  Measurements 


Test  No.:  941006-1  Vehicle  Make/Model:  Chevrolet/Caprice 


No. 

Type  of  measurement 

Pre-test 

Post-test 

Diff. 

XI 

Total  length  of  vehicle  at  centerline 

5450 

5438 

12 

X2 

Rear  surface  of  vehicle  to  front  of  engine  block 

4530 

NA1 

NA1 

X3 

Rear  surface  of  vehicle  to  firewall 

3941 

NA1 

NA1 

X4 

Rear  surface  of  vehicle  to 

upper  leading  edge  of  right  door 

3823 

3823 

0 

X5 

Rear  surface  of  vehicle  to 

upper  leading  edge  of  left  door 

3826 

3826 

0 

X6 

Rear  surface  of  vehicle  to 

lower  leading  edge  of  right  door 

3796 

3796 

0 

X7 

Rear  surface  of  vehicle  to 

lower  leading  edge  of  left  door 

3812 

3812 

0 

X8 

Rear  surface  of  vehicle  to 

upper  trailing  edge  of  right  door 

2606 

2606 

0 

X9 

Rear  surface  of  vehicle  to 

upper  trailing  edge  of  left  door 

2616 

2616 

0 

X10 

Rear  surface  of  vehicle  to 

lower  trailing  edge  of  right  door 

2631 

2631 

0 

Xll 

Rear  surface  of  vehicle  to 

lower  trailing  edge  of  left  door 

2636 

2636 

0 

X12 

Rear  surface  of  vehicle  to 

bottom  of  "A"  post  on  right  side 

3772 

3772 

0 

X13 

Rear  surface  of  vehicle  to 

bottom  of  "A"  post  on  left  side 

3787 

3787 

0 

X14 

Rear  surface  of  vehicle  to  firewall  - right  side 

4089 

NA1 

NA1 

X15 

Rear  surface  of  vehicle  to  firewall  - left  side 

4040 

NA1 

NA1 

X16 

Rear  surface  of  vehicle  to  steering  wheel  center 

3208 

3208 

0 

X17 

Center  of  steering  column  to  "A"  post 

325 

325 

0 

XI 8 

Center  of  steering  column  to  headliner 

376 

376 

0 

X19 

Rear  surface  of  vehicle  to  right  side  of  front  bumper 

5314 

5314 

0 

X20 

Rear  surface  of  vehicle  to  left  side  of  front  bumper 

5321 

5321 

0 

X21  Length  of  engine  block 

521 

NA1 

NA1 

1 The  vehicle’s  crush  obstructed  the  measurement. 
All  measurements  are  in  millimeters. 


3-5 


Table  6 Vehicle  Accelerometer  Locations  And  Data  Summary 
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REFERENCE:  X:  + FORWARD  FROM  VEHICLE'S  REAR  BUMPER 

Y:  + LEFTWARD  FROM  VEHICLE'S  LONGITUDINAL  CENTERLINE 
Z:  + UPWARD  FROM  GROUND  LEVEL 


Table  7 Camera  Information 
Test  No.  941006-1 


Camera 

Number 

Location 

Type 

Lens 

(mm) 

Speed 

(fps) 

Purpose  of 
Camera  Data 

1 

Left  tight 

Photosonic 

13 

1000 

Impact  overall 

2 

Right  tight 

Photosonic 

13 

1000 

Impact  overall 

3 

Overhead 

Photosonic 

13 

998 

Impact  overall 
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Section  4 0 


Test  941006-2  Summary 
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Table  8 Test  Conditions 


Test  No.  941006-2 


Date  of  Test:  10/06/94 
Time  of  Test:  10:28 

Ambient  Temperature  At  Impact  Area:  18°  C 

Intended  Impact  Velocity:  16.1  kph 

Actual  Impact  Velocity:  Primary  =15.9  kph 

Secondary  =15.9  kph 

Subject  Vehicle  Data 

Length  of  Direct  Contact  Damage:  295  mm 

Maximum  Cumulative  Crush  at 

Vehicle  Bumper  Height:  352  mm 

Vehicle  Attitudes: 

Post-Test:  LF:  828;  RF:  820;  LR:  640;  RR:  621 


All  distance  measurements  are  in  millimeters. 
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Table  9 Vehicle  Crush  At  Vehicle  Bumper  Height 
Test  No.  941006-2 


FL 

= 1476 

Cl 

19 

C2 

116 

C3 

= 255 

C4 

= 231 

C5 

= 118 

C6 

20 

NOTE:  FL  is  the  post-test  length  of  the  damaged  surface. 

Measurements  Cl  - C6  were  spaced  equally  apart  over  the  post-impact  length  of  the  damaged 
surface.  This  distance  is  defined  as  length  "FL"  on  the  vehicle  crush  profile  plot. 


All  measurements  are  in  millimeters 
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Figure  4 Vehicle  Profile  At  Bumper  Height 
Test  2 


500  1000  1500  2000  2500  3000 


Table  10  Impacted  Vehicle  Measurements 


Test  No.:  941006-2  Vehicle  Make/Model:  Chevrolet/Caprice 


No. 

Type  of  measurement 

Pre-test 

Post-test 

Diff. 

XI 

Total  length  of  vehicle  at  centerline 

5438 

5139 

299 

X2 

Rear  surface  of  vehicle  to  front  of  engine  block 

NA1 

NA1 

NA1 

X3 

Rear  surface  of  vehicle  to  firewall 

NA1 

NA1 

NA1 

X4 

Rear  surface  of  vehicle  to 

upper  leading  edge  of  right  door 

3823 

3826 

-3 

X5 

Rear  surface  of  vehicle  to 

upper  leading  edge  of  left  door 

3826 

3822 

4 

X6 

Rear  surface  of  vehicle  to 

lower  leading  edge  of  right  door 

3796 

3788 

8 

X7 

Rear  surface  of  vehicle  to 

lower  leading  edge  of  left  door 

3812 

3793 

19 

X8 

Rear  surface  of  vehicle  to 

upper  trailing  edge  of  right  door 

2606 

2609 

-3 

X9 

Rear  surface  of  vehicle  to 

upper  trailing  edge  of  left  door 

2616 

2610 

6 

X10 

Rear  surface  of  vehicle  to 

lower  trailing  edge  of  right  door 

2631 

2622 

9 

Xll 

Rear  surface  of  vehicle  to 

lower  trailing  edge  of  left  door 

2636 

2614 

22 

X12 

Rear  surface  of  vehicle  to 

bottom  of  "A"  post  on  right  side 

3772 

3774 

-2 

X13 

Rear  surface  of  vehicle  to 

bottom  of  "A"  post  on  left  side 

3787 

3767 

20 

X14 

Rear  surface  of  vehicle  to  firewall  - right  side 

NA1 

NA1 

NA1 

X15 

Rear  surface  of  vehicle  to  firewall  - left  side 

NA1 

NA1 

NA1 

X16 

Rear  surface  of  vehicle  to  steering  wheel  center 

3208 

3214 

-6 

X17 

Center  of  steering  column  to  "A"  post 

325 

325 

0 

X18 

Center  of  steering  column  to  headliner 

376 

374 

2 

X19 

Rear  surface  of  vehicle  to  right  side  of  front  bumper 

5314 

5294 

20 

X20 

Rear  surface  of  vehicle  to  left  side  of  front  bumper 

5321 

5302 

19 

X21  Length  of  engine  block 

NA1 

NA1 

NA1 

1 The  vehicle’s  crush  obstructed  the  measurement. 
All  measurements  are  in  millimeters. 
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Table  1 1 Vehicle  Accelerometer  Locations  And  Data  Summary 
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Table  12  Camera  Information 
Test  No.  941006-2 


Camera 

Number 

Location 

Type 

Lens 

(mm) 

Speed 

(fps) 

Purpose  of 
Camera  Data 

1 

Left  tight 

Photosonic 

13 

1002 

Impact  overall 

2 

Right  tight 

Photosonic 

13 

1000 

Impact  overall 

3 

Overhead 

Photosonic 

13 

998 

Impact  overall 
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Section  5 0 


Test  941006-3  Summary 


5-1 


Table  13  Test  Conditions 


Test  No.  941006-3 


Date  of  Test:  10/06/94 
Time  of  Test:  11:38 

Ambient  Temperature  at  Impact  Area:  19°  C 

Intended  Impact  Velocity:  16.1  kph 

Actual  Impact  Velocity  . Primary  = 16.3  kph 

Secondary  = 16.3  kph 

Subject  Vehicle  Data 

Length  of  Direct  Contact  Damage:  402  mm 

Maximum  Cumulative  Crush  at 

Vehicle  Bumper  Height:  508  mm 

Vehicle  Attitudes: 

Post-Test:  LF:  824;  RF:  815;  LR:  635;  RR:  619 


All  distance  measurements  are  in  millimeters. 
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Table  14  Vehicle  Crush  At  Vehicle  Bumper  Height 
Test  No.  941006-3 


FL 

= 1390 

Cl 

= -7 

C2 

= 132 

C3 

= 347 

C4 

= 345 

C5 

= 170 

C6 

= 19 

NOTE:  FL  is  post-test  length  of  damaged  surface. 

Measurements  Cl  - C6  were  spaced  equally  apart  over  the  post-impact  length  of  the  damaged 
surface.  This  distance  is  defined  as  length  "FL"  on  the  vehicle  crush  profile  plot. 


All  measurements  are  in  millimeters. 
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Figure  5 Vehicle  Profile  At  Bumper  Height 
Test  3 
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Table  15  Impacted  Vehicle  Measurements 


Test  No.:  941006-3  Vehicle  Make/Model:  Chevrolet/Caprice 


No. 

Type  of  measurement 

Pre-test 

Post-test 

Diff. 

XI 

Total  length  of  vehicle  at  centerline 

5139 

4999 

140 

X2 

Rear  surface  of  vehicle  to  front  of  engine  block 

NA1 

NA1 

NA1 

X3 

Rear  surface  of  vehicle  to  firewall 

NA1 

NA1 

NA1 

X4 

Rear  surface  of  vehicle  to 

upper  leading  edge  of  right  door 

3826 

3809 

17 

X5 

Rear  surface  of  vehicle  to 

upper  leading  edge  of  left  door 

3822 

3818 

4 

X6 

Rear  surface  of  vehicle  to 

lower  leading  edge  of  right  door 

3788 

3773 

15 

X7 

Rear  surface  of  vehicle  to 

lower  leading  edge  of  left  door 

3793 

3783 

10 

X8 

Rear  surface  of  vehicle  to 

upper  trailing  edge  of  right  door 

2609 

2589 

20 

X9 

Rear  surface  of  vehicle  to 

upper  trailing  edge  of  left  door 

2610 

2609 

1 

X10 

Rear  surface  of  vehicle  to 

lower  trailing  edge  of  right  door 

2622 

2608 

14 

Xll 

Rear  surface  of  vehicle  to 

lower  trailing  edge  of  left  door 

2614 

2608 

6 

X12 

Rear  surface  of  vehicle  to 

bottom  of  "A"  post  on  right  side 

3774 

3760 

14 

X13 

Rear  surface  of  vehicle  to 

bottom  of  "A"  post  on  left  side 

3767 

3776 

-10 

X14 

Rear  surface  of  vehicle  to  firewall  - right  side 

NA1 

NA1 

NA1 

X15 

Rear  surface  of  vehicle  to  firewall  - left  side 

NA1 

NA1 

NA1 

X16 

Rear  surface  of  vehicle  to  steering  wheel  center 

3214 

3218 

-4 

X17 

Center  of  steering  column  to  "A"  post 

325 

336 

-11 

X18 

Center  of  steering  column  to  headliner 

374 

380 

-6 

X19 

Rear  surface  of  vehicle  to  right  side  of  front  bumper 

5294 

5295 

-1 

X20 

Rear  surface  of  vehicle  to  left  side  of  front  bumper 

5302 

5328 

-26 

X21  Length  of  engine  block 

NA1 

NA1 

NA1 

1 The  vehicle’s  crush  obstructed  the  measurement. 
All  measurements  are  in  millimeters. 
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Table  16  Vehicle  Accelerometer  Locations  And  Data  Summary 


m 

i 

MD 

O 

O 

■^r 

Ov 

d 
£ 
-4— » 

cn 

<D 

H 


in  in  in 
E E E 

x co  vo 


2 
2 O 
> 2 
1 — I H 
H O 
C 2 
O 2 
2 12 
2 a 


in  -—I  vo 
n vd 

(SJ  GZ>  <3J 


b0  t)0  bO 


\D  iv  N 


VO 


in  in  in  in 
E E E E 

<— i ro  -3-  <3- 


CO 

VO 

CN 

CN 

2 

ON 

cn 

in 

in 

2 

O 

«— < 

> 

t— l 

1— 1 

H 

CEJ 

C2J 

<£J 

<2 J 

H 

O 

i— i 

CO 

CO 

2 

o 

i— i 

2 

a 

bO 

bO 

bO 

bO 

av  in  <— i <r 


o ro  ro  in 


tsi 


E 

E 

VO 

I i 

in 


E 

E 

o 


X 


I — 
ON 
OV 

cm 


ro 

i 

vO 

O 

O 


Pi 

2 

<r 

CO 

< 

ov 

H 

2 

2 

i— ( 

H 

• • 

2 

CO 

X 

a 

2 

2: 

Pi 

O 

o 

H 

2 

2 

< 

< 

CO 

l— i 

i— i 

H 

< 

u 

H 

CQ 

H 

CO 

> 

l— i 

2 

h- 1 

2 

2 

< 

2 

< 

CJ 

CO 

H 

2 

2 

O 

CO 

2 

2 

H 

2 

00 

2 

O 

1— 1 

O 

O 

< 

CO 

2 

2 

2 

2 

2 

> 

Pi 

H 

CO 

CO 

CO 

• 

> 

o 

CO 

o 

H 

2 

2 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

E 

E 

E 

E 

E 

E 

E 

E 

av 

ro 

vO 

av 

CO 

va 

r- 

ro 

ro 

in 

av 

<T 

vD 

r- 

ro 

in 

ro 

ro 

ro 

m 

ro 

CM 

<SJ 

C 2J 

<SJ 

<SJ 

<SJ 

<sj 

<E> 

<E> 

bO 

bO 

bO 

bO 

bO 

to 

bO 

to 

av 

o 

ro 

CO 

ro 

av 

• 

• 

• 

• 

• 

• 

• 

• 

i-H 

ro 

r-H 

r-H 

m 

CM 

ro 

o 

r-H 

»— H 

r- H 

i—H 

CO 

CO 

CO 

CO 

CO 

CO 

in 

CO 

E 

E 

E 

E 

E 

E 

E 

E 

o 

ro 

in 

CO 

2 

O 

ro 

in 

in 

^H 

in 

q 

OV 

CO 

in 

2 

ro 

av 

r-H 

r- H 

— 1 

CSJ 

<2J 

C2-) 

<&> 

<SJ 

<SJ 

CE> 

ce> 

2 

2 

HH 

bO 

to 

bO 

bO 

bO 

bO 

bO 

bO 

2 

2 

LO 

LO 

O 

ND 

av 

ro 

2 

• 

• 

• 

• 

• 

• 

. 

• 

H 

o 

CN 

o 

CN 

o 

i-H 

I-H 

2 

2 

O 

E 

E 

E 

E 

2 

E 

E 

E 

E 

< 

2 

2 

O 

m 

m 

i— 1 

2 

hH 

LO 

ON 

r-H 

2 

Q 

ro 

<T 

2 

2 

2 

H 

CQ 

hH 

o 

2 

2 

< 

O 

E 

E 

E 

F 

2 

2 

E 

E 

E 

E 

2 

2 

00 

2 

av 

av 

vO 

vO 

2 

> 

r— 4 

i— H 

vD 

vO 

2 

2 

r** 

o- 

ro 

ro 

2 

2 

2 

1 

i 

2 

O 

U 

hH 

Q 

hH 

2 

2 

2 

2 

2 

2 

> 

O 

£ 

E 

£ 

E 

> 

2 

t 

E 

£ 

E 

S 

O 

2 

o 

Ov 

O 

o 

*— H 

O 

2 

2 

O 

ro 

ro 

ro 

2 

Oh 

O 

ro 

CN 

o 

o 

Pan 

2 

CN 

<N 

CM 

CM 

o 

Oh 

Q 

2 

2 

< 

Q 

< 

2 

2 

2 

H 

< 

2 

Oh 

2 

O 

2 

2 

2 

2 

2 

+ 

+ 

+ 

X 

>" 

X 

2 

2 

2 

H 

2 

2 

HH 

2 

H 

2 

< 

2 

• • 

hH 

< 

on 

< 

< 

< 

2 

< 

2 

00 

2 

2 

2 

2 

2 

2 

O 

hH 

H 

HH 

2 

2 

HH 

2 

hH 

2 

H 

a 

2 

a 

2 

a 

2 

2 

a 

2 

2 

2 

2 

O 

2 

2 

2 

2 

2 

2 

< 

2 

2 

2 

2 

O 

H 

<< 

2 

H 

< 

< 

2 

H 

< 

2 

2 

H 

< 

2 

co 

hH 

Pi 

2 

HH 

2 

2 

2 

hH 

2 

2 

2 

hH 

2 

2 

Oh 

o 

2 

o 

2 

2 

2 

o 

2 

2 

o 

2 

2 

2 

H 

H 

2 

H 

2 

2 

H 

H 

2 

2 

H 

2 

H 

O 

2 

O 

C 

E-* 

00 

O 

< 

2 

00 

O 

< 

OH 

2 

2 

O 

2 

2 

2 

o 

2 

2 

O 

o 

2 

| 1 

2 

HH 

2 

2 

hH 

2 

2 

2 

2 

C_> 

2 

O 

CN 

ro 

in 

5-6 


Table  17  Camera  Information 


Test  No.  941006-3 


Camera 

Number 

Location 

Type 

Lens 

(mm) 

Speed 

(fps) 

Purpose  of 
Camera  Data 

1 

Left  tight 

Photosonic 

13 

1002 

Impact  overall 

2 

Right  tight 

Photosonic 

13 

1000 

Impact  overall 

3 

Overhead 

Photosonic 

13 

998 

Impact  overall 

Section  6.0 


Test  941006-4  Summary 
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Table  18  Test  Conditions 


Test  No.  941006-4 


Date  of  Test:  10/06/94 
Time  of  Test:  13:43 

Ambient  Temperature  at  Impact  Area:  19°  C 

Intended  Impact  Velocity:  32.2  kph 

Actual  Impact  Velocity:  Primary  = 31.9  kph 

Secondary  = 31.9  kph 

Subject  Vehicle  Data 

Length  of  Direct  Contact  Damage  564  mm 

Maximum  Cumulative  Crush  at 

Vehicle  Bumper  Height:  732  mm 


Vehicle  Attitudes: 


Post-Test:  LF:  843;  RF  818;  LR:  626;  RR:  619 


All  distance  measurements  are  in  millimeters 
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Table  19  Vehicle  Crush  At  Vehicle  Bumper  Height 
Test  No.  941006-4 


FL 

- 1044 

Cl 

-48 

C2 

= 181 

C3 

= 554 

C4 

= 569 

C5 

= 360 

C6 

34 

NOTE:  FL  is  post-test  length  of  damaged  surface. 

Measurements  Cl  - C6  were  spaced  equally  apart  over  the  post-impact  length  of  the  damaged 
surface.  This  distance  is  defined  as  length  "FL"  on  the  vehicle  crush  profile  plot. 


All  measurements  are  in  millimeters 
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Figure  6 Vehicle  Profile  At  bumper  Height 
Test  4 


500  1000  1500  2000  2500  3000 


Table  20  Impacted  Vehicle  Measurements 


Test  No.:  941006-4  Vehicle  Make/Model:  Chevrolet/Caprice 


No. 

Type  of  measurement 

Pre-test 

Post-test 

DifF. 

XI 

Total  length  of  vehicle  at  centerline 

4999 

4746 

253 

X2 

Rear  surface  of  vehicle  to  front  of  engine  block 

NA1 

NA1 

NA1 

X3 

Rear  surface  of  vehicle  to  firewall 

NA1 

NA1 

NA1 

X4 

Rear  surface  of  vehicle  to 

upper  leading  edge  of  right  door 

3809 

3824 

-15 

X5 

Rear  surface  of  vehicle  to 

upper  leading  edge  of  left  door 

3818 

3816 

2 

X6 

Rear  surface  of  vehicle  to 

lower  leading  edge  of  right  door 

3773 

3791 

-18 

X7 

Rear  surface  of  vehicle  to 

lower  leading  edge  of  left  door 

3783 

3800 

-17 

X8 

Rear  surface  of  vehicle  to 

upper  trailing  edge  of  right  door 

2589 

2607 

-18 

X9 

Rear  surface  of  vehicle  to 

upper  trailing  edge  of  left  door 

2609 

2596 

13 

X10 

Rear  surface  of  vehicle  to 

lower  trailing  edge  of  right  door 

2608 

2622 

-14 

XI 1 

Rear  surface  of  vehicle  to 

lower  trailing  edge  of  left  door 

2608 

2615 

-7 

X12 

Rear  surface  of  vehicle  to 

bottom  of  "A"  post  on  right  side 

3760 

3770 

-10 

X13 

Rear  surface  of  vehicle  to 

bottom  of  "A"  post  on  left  side 

3776 

3768 

8 

X14 

Rear  surface  of  vehicle  to  firewall  - right  side 

NA1 

NA1 

NA1 

X15 

Rear  surface  of  vehicle  to  firewall  - left  side 

NA1 

NA1 

NA1 

X16 

Rear  surface  of  vehicle  to  steering  wheel  center 

3218 

3243 

-25 

X17 

Center  of  steering  column  to  "A"  post 

336 

337 

-1 

X18 

Center  of  steering  column  to  headliner 

380 

384 

-4 

X19 

Rear  surface  of  vehicle  to  right  side  of  front  bumper 

5295 

5280 

15 

X20 

Rear  surface  of  vehicle  to  left  side  of  front  bumper 

5328 

5296 

32 

X21  Length  of  engine  block 

NA1 

NA1 

NA1 

1 The  vehicle’s  crush  obstructed  the  measurement. 
All  measurements  are  in  millimeters. 
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Table  21  Vehicle  Accelerometer  Locations  And  Data  Summary 
Test  No.  941006-4 
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REFERENCE:  X:  + FORWARD  FROM  VEHICLE'S  REAR  BUMPER 

Y:  + LEFTWARD  FROM  VEHICLE'S  LONGITUDINAL  CENTERLINE 
Z:  + UPWARD  FROM  GROUND  LEVEL 


Table  22  Camera  Information 
Test  No.  941006-4 


Camera 

Number 

Location 

Type 

Lens 

(mm) 

Speed 

(fps) 

Purpose  of 
Camera  Data 

1 

Left  tight 

Photosonic 

13 

1002 

Impact  overall 

2 

Right  tight 

Photosonic 

13 

1000 

Impact  overall 

3 

Overhead 

Photosonic 

13 

1000 

Impact  overall 

Section  7.0 


Test  941006-5  Summary 
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Table  23  Test  Conditions 


Test  No.  941006-5 


Date  of  Test:  10/06/94 
Time  of  Test:  15:26 

Ambient  Temperature  at  Impact  Area:  20°  C 

Intended  Impact  Velocity:  56.3  kph 

Actual  Impact  Velocity:  Primary  = 56.3  kph 

Secondary  = 56.3  kph 

Subject  Vehicle  Data 

Length  of  Direct  Contact  Damage:  720  mm 

Maximum  Cumulative  Crush  at 

Vehicle  Bumper  Height:  1078  mm 


Vehicle  Attitudes: 


Post-Test: 


LF:  947; 


RF:  863; 


LR:  599;  RR:  598 


All  distance  measurements  are  in  millimeters. 
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Table  24  Vehicle  Crush  At  Vehicle  Bumper  Height 
Test  No.  941006-5 


FL 

= 899 

Cl 

-9 

C2 

= 198 

C3 

= 789 

C4 

= 1007 

C5 

= 392 

C6 

= 170 

NOTE:  FL  is  post-test  length  of  damaged  surface. 

Measurements  Cl  - C6  were  spaced  equally  apart  over  the  post-impact  length  of  the  damaged 
surface.  This  distance  is  defined  as  length  "FL"  on  the  vehicle  crush  profile  plot. 


All  measurements  are  in  millimeters. 
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Figure  7 Vehicle  Profile  At  Bumper  Height 
Test  5 
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Table  25  Impacted  Vehicle  Measurements 


Test  No.:  941006-5  Vehicle  Make/Model:  Chevrolet/Caprice 


No. 

Type  of  measurement 

Pre-test 

Post-test 

Diff 

XI 

Total  length  of  vehicle  at  centerline 

4746 

4372 

374 

X2 

Rear  surface  of  vehicle  to  front  of  engine  block 

NA1 

4134 

NA1 

X3 

X4 

Rear  surface  of  vehicle  to  firewall 
Rear  surface  of  vehicle  to 

NA1 

3947 

NA1 

X5 

upper  leading  edge  of  right  door 
Rear  surface  of  vehicle  to 

3824 

3796 

28 

X6 

upper  leading  edge  of  left  door 
Rear  surface  of  vehicle  to 

3816 

3812 

4 

X7 

lower  leading  edge  of  right  door 
Rear  surface  of  vehicle  to 

3791 

3766 

25 

X8 

lower  leading  edge  of  left  door 
Rear  surface  of  vehicle  to 

3800 

3801 

-1 

X9 

upper  trailing  edge  of  right  door 
Rear  surface  of  vehicle  to 

2607 

2581 

26 

X10 

upper  trailing  edge  of  left  door 
Rear  surface  of  vehicle  to 

2596 

2598 

-2 

Xll 

lower  trailing  edge  of  right  door 
Rear  surface  of  vehicle  to 

2622 

2596 

26 

X12 

lower  trailing  edge  of  left  door 
Rear  surface  of  vehicle  to 

2615 

2629 

-14 

X13 

bottom  of  "A"  post  on  right  side 
Rear  surface  of  vehicle  to 

3770 

3727 

43 

bottom  of  "A"  post  on  left  side 

3768 

3753 

15 

X14 

Rear  surface  of  vehicle  to  firewall  - right  side 

NA1 

4280 

NA1 

X15 

Rear  surface  of  vehicle  to  firewall  - left  side 

NA1 

4062 

NA1 

X16 

Rear  surface  of  vehicle  to  steering  wheel  center 

3243 

3226 

17 

X17 

Center  of  steering  column  to  "A"  post 

337 

290 

47 

X18 

Center  of  steering  column  to  headliner 

384 

325 

59 

X19 

Rear  surface  of  vehicle  to  right  side  of  front  bumper 

5280 

4998 

282 

X20 

Rear  surface  of  vehicle  to  left  side  of  front  bumper 

5296 

5065 

231 

X21  Length  of  engine  block 
1 The  vehicle’s  crush  obstructed  the  measurement. 

NA1 

521 

NA1 

All  measurements  are  in  millimeters. 
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Table  27  Camera  Information 
Test  No.  941006-5 


Camera 

Number 

Location 

Type 

Lens 

(mm) 

Speed 
(fps) 

Purpose  of 
Camera  Data 

1 

Left  tight 

Photosonic 

13 

1000 

Impact  overall 

2 

Right  tight 

Photosonic 

13 

998 

Impact  overall 

3 

Overhead 

Photosonic 

13 

998 

Impact  overall 
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Figure  A-3 1 Post-Test  Right  Front  Three-Quarter  View 


Figure  A-32.  Post-Test  Front  View 


Figure  A-34.  Post-Test  Left  Side  View 
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Appendix  C 


Miscellaneous  Test  Information 


Vehicle  Accelerometer  Information 


No. 

Location 

Axis 

Manufacturer 

Model 

Serial 

Number 

Orientation 
(+  Sensing) 

1 

Vehicle  center  of  gravity 

X 

Endevco 

7264 

CW87H 

Front 

Y 

Endevco 

7264 

FH41J 

Right 

Z 

Endevco 

7264 

CJ75H 

Up 

2 

Left  front  sill 

X 

Endevco 

7264 

DW12J 

Front 

Y 

Endevco 

7264 

CR26HT 

Right 

3 

Right  front  sill 

X 

Endevco 

7264 

CH74H 

Front 

Y 

Endevco 

7264 

BW77J 

Left 

4 

Left  rear  seat  crossmember 

X 

Endevco 

7264 

CP90H 

Front 

Y 

Endevco 

7264 

CM27H 

Left 

5 

Right  rear  seat  crossmember 

X 

Endevco 

7264 

AGRE4 

Front 

Y 

Endevco 

7264 

DR49JT 

Right 

Sign  Convention 


All  Dummy,  Barrier  And  Vehicle  Channels: 


+X:  Forward 
+Y:  Leftward 
+Z:  Upward 
+Force:  Tension 
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